The study of alluvia and morphology of the upper Czarna Konecka river valley downstream of Stąporków (Polish Uplands) was carried out. The interdisciplinary approach used a wide range of methods: geological, sedimentological, geomorphological, geoarchaeological, cartographic and historical. The valley developed since Middle Polish Glaciations. The valley can be divided into some morphological levels of different age and structure. Terraces composed of sandy channel sediments of braided river. Alluvia of flood plains show a clear facial differentiation typical for meandering river. Distinct variation of sedimentation types on valley bottom indicate changes in the frequency of floods in the Holocene related to climate fluctuations and human impact.
INTRODUCTION
The Czarna Konecka river is located on uplands in Central Poland. There is NW part of the Mesozoic margin of Holy Cross Mountains (Fig. 1 ). In the upper reaches its subsequent valley runs along erosion depression between Mesozoic hills [1] . During the Middle Polish glaciations (Gowarczów phase; marine isotope stage -MIS 6 [2] ) the eastern part of study area was in the immediate front of the ice sheet and dammedlake created here (Fig. 2 ) [3] , [4] . Traces of this as limnoglacial deposits, TL dated at 209.3±31.4 ka (KIE-918), occur in erosional platform of erosion-accumulative terraces [5] . In the western part there is residual moraine (e.g. in the riverbed and on slopes). After the retreat of the ice sheet and draining the dammed-lake began developing the upper Czarna Konecka river valley. The river cuts into the limnoglacial [6] and glacial deposits. 
METHODS
The interdisciplinary approach used a wide range of field (geological, sedimentological, geomorphological, geoarchaeological), archival (cartographic and historical data) and laboratory methods. The grain size was made by sieve method [7] . Folk and Ward's parameters [8] of sediments were counted by GRANULOM program. The TL/OSL measurements [9] were conducted using a Manual Reader-Analyser TL/OSL RA'04. All these analysis were conducted in the Scientific-Didactic Laboratory of the Institute of Geography of Jan Kochanowski University in Kielce. The radiocarbon dates [10] were done in the Laboratory of Absolute Dating in Skała (Poland).
RESULTS
Within the valley can be divided some morphological levels of different age and structure [5] , [6] . The right-site (approx. 8.0-6.0 m above river level) and the left-site (approx. 8.0-3.5 m a.r.l.) Pleistocene erosion-accumulative ( Fig. 3 ) and accumulative ( Fig. 4) high terrace is composed of sandy-gravel channel alluvia of braided river [11] , [12] . Fluvioglacial sands in erosional platform of this terrace, TL dated at 144.2±21.6 ka (KIE-909), is covered with tills [5] . Alluvia of the accumulative left-site high terrace was OSL dated at 15.3±2.3 ka (UJK-OSL-78). Pleistocene middle terrace (5.5-4.5 m a.r.l.) has been formed by braided river (erosion-accumulative terrace) [11] and by transitional river (accumulative terrace) [13] . Large palaeomeanders, probably the Lateglacial age ( 14 C dates in progress), occur as semicircular undercut of higher terrace near Czarna village [12] . Younger Dryas low terrace (approx. 4.5-3.0 m a.r.l.) consists only channel alluvia of braided river [11] , [13] . Deposits of this terrace were dated at 11.9±1.8 ka (KIE-906) and 11.3±1.7 ka (KIE-907) [5] . Subfossil trunk of pine, dated at 10,480±70 14 C yr BP (MKL-3453) 10,658-10,156 cal. yr BC, lying in situ in the sandy-gravel sediments of this morphological level [13] , [14] (Fig. 5) . grain-size and Falk-Ward distribution parameters of sediments, origin, stratigraphy Fractions: 1 -gravel (below -1φ), 2 -coarse sand (-1 to 1φ), 3 -medium sand (1-2φ), 4 -fine sand (2-4φ), 5 -silt and clay (above 4φ); Folk-Ward's distribution parameters: Mz -mean diameter, δI -standard deviation (sorting), SkI -skewness, KG -kurtosis [6] . There are numerous subfossil tree trunks in both the channel sediments (profile Czarna 3C) (Fig.  6 ) and abandoned channel fill (profiles Czarna 4 and 1). Some of these subfossil trees were 14 C dated at 2610±40 14 C yr BP (MKL-2984) 849-750 cal. yr BC (profile 4) and 1700±40 14 C yr BP (MKL-2862) 240-420 cal. yr AD (profile 1) [5] . There were fallen in the beginning of the Subatlantic and in the Late Roman period and were accumulated on the limit between channel deposits and sandy bars in the first stage of abandoned channel filling. The oxbow lake fills (profiles 4 and 1) indicate distinct variation of sedimentation types, referring to changes in the frequency of flooding in the Holocene. These type changes were 14 C dated in profile 4 at 2470±60 14 C yr BP (MKL-3031) 772-413 cal. yr BC and 1410±70 14 C yr BP (MKL-3030) 567-672 cal. yr AD (Fig. 7 ) -beginning and end of peaty silts accumulation respectively and in profile 1 at 630±60 14 C yr BP (MKL-2861) 1270-1420 cal. yr AD when peats were covered with levee deposits (intercalations of sands and silts) (Fig. 8) . The last date could be connected with Medieval increase anthropogenic changes of drainage basin and valley floor but also with clustering of catastrophic events during the Little Ice Age [1] . Archaeological data from Archaeological Map of Poland indicate that the very big human impact the valley floor (floodplain) only in modern times, although artifacts from earlier periods are also noted (e.g. Middle Ages traces). An increasing of human impact had influence on environment changes in upper Czarna Konecka river valley (e.g. deforestation) and within river channel by hydrotechnical buildings since the Middle Ages (the Old Polish Industrial District). While the anthropogenic small retention (artificial ponds, channels etc.) had a beneficial effect on the regulation and rate of water circulation in the catchments, in the 20 th century the deteriorating technical infrastructure was conducive to the catastrophic events formation not previously occurred in the whole Holocene [15] .
DISCUSSION AND CONCLUSIONS
The evolution of the upper Czarna Konecka valley started after the Middle Polish Glaciations. The braided river formed stairway of the Pleistocene erosion-accumulation terraces. The river valley has transformed strongly since the Late Glacial and Holocene transition. In this time the incision took place and the development of flood plains with the complicate structure (some alluvial cut-fill bodies of the different ages) occurred. The reduction of older terraces area was resulted from lateral migration of the river, which had large meandering pattern. Downstream of Krasna river mouth the traces of aggradation and change of river pattern from macromeander to multichannel system triggered by cooling of the Younger Dryas similar to some rivers in Central Europe [16] . The Holocene alluvia of flood plains have facial differentiation (overbank and channel deposits) and finning upward sequence both typical for a meandering river. Due to lateral migration of the river numerous subfossil trees (black oaks in Polish language) occur in alluvia on study section. Fallen of trees took place in a phase of an increase of river activity in the Roman time. This phase (2,2-1,7 ka BP) is very well reflected in the whole upper Vistula river basin and another valleys of Central Europe [16] , [17] , [18] . Cut off, changes of sedimentation type and fallen of trees reflected an increase (about 7.3, 5.6, 2.6, 1.7, 1.4, 0.6 ka BP) and decrease (after 2.5 ka BP) of river activity. The flood phases could be not only connected with anthropogenic impact but also with climatic changes (i.e. Little Ice Age).In last centuries, the valley bottom has been anthropogenically transformed [15] as document cartographic and historical data [19] .
